C esarean delivery (CD) is one of the most comm m monly performed surgical procedures in Saudi Arabia. As reported by the Ministry Of Health (MOH) in 2006, there were a total of 784 145 surgim m cal procedures in all government and private hospitals, of which 86 197 were CDs (11%).
cause of the associated higher morbidity and mortality compared to the vaginal route, but also for the effects on subsequent pregnancies and deliveries. A World Health Organization global survey on maternal and perinatal health in Latin America, encompassing 120 facilities in 8 countries, looked at both maternal and perinatal outcome in relation to CD cesarean delivery. Even after adjustment for demographic characteristics, risk factors, general medical and pregnancymassociated complications, type and complexity of institution and proportion of referrals, there was a significant increase in severe maternal morbidity, such as postpartum hemm m orrhage, admission to intensive care units and hospital stay of more than 7 days. There was also a significant increase in maternal mortality. For perinatal outcome, there was a significant increase in length of stay to neom m natal intensive care of more than 7 days. 7 The MOH in Saudi Arabia annual mortality report of 2003 revealed that among a total of 37 maternal deaths, the cause of death was related to CD in three of those deaths (8%). of further pregnancy following CD was significantly rem m duced in comparison to vaginal delivery in the index pregnancy with an adjusted odds ratio of 0.89 (95% CI, 0.82m0.96). 9 The risk of placental abruption and placenm m ta previa in subsequent pregnancy after a first birth by CD was reported to significantly increase by 30% and 40%, respectively, compared to first birth by the vaginal route. 10 A relatively large populationmbased study of 12 944 women from England reported a 27mfold increase in the risk of CD among women who had previous CD section compared to those who had not. 11 The aim of this study was to review available data on the rate of CD and its determinants in Saudi Arabia.
METHODS
The main national source for CD data is the MOH. MOH yearly statistical books report maternity data as total number of deliveries, total number of normal deliveries and total number of abnormal deliveries. The abnormal deliveries are broken down into ventouse dem m liveries, forceps deliveries, vaginal breech deliveries, cem m sarean deliveries and others. Indications for CD are not reported. Although stillbirth and early neonatal death data are reported, yet there was a lot of missing data from multiple reporting units for these parameters, especially neonatal death. Therefore, no attempt was made to calculate perinatal mortality rates. Relevant data were extracted from the statistical yearly books (1997m2006) for each reporting unit into a computer dataset. This dataset was used to calculate yearly CD, operative vaginal delivery and vaginal breech delivery rates. To explore the effect of the volume of deliveries on the CD rate, reporting units were arbitrarily classified into low (less than 7500 deliveries per year, 11 units), intermediate (7500m15 000 deliveries per year, 4 units) and high (more than 15 000 deliveries per year, 8 units) volumes using figures for the year 2006. Descriptive and univariate analysis was performed using SPSS for Windows, version 15 (SPSS Inc., Chicago, Illinois). The Chimsquare test was utilized for proportion comm m parisons, the Pearson correlation for assessing relationm m ships and analysis of variance (ANOVA) for comparm m isons of group means. A P value of less than .05 was considered significant.
RESULTS
The overall CD rate increased from 10.6% in 1997 to 19.1% in 2006 corresponding to an 80.2% overall inm m crease (P<.0001). Figure 1 shows the trend in CD rate over the reporting period. All the reporting units showed a progressive increase in the CD rate throughm m out the reporting period ( Figure 2 ). The amount of change in the increase in CD rate between 1997 and 2006 was quite variable among the reporting units. The percentage increase in rate was highest in the northern region (265%) and was lowest in the Royal Commission Hospitals (32.8%).
The vaginal breech delivery rate significantly dropped by 38% from 2.1% in 1997 to 1 The (Figure 3) . The median CD rates for the high, intermediate and low were 18.8%, 20.9% and 17.9%, respectively, while the means were 18.1%, 20.7% and 18.9%, respectively. Analysis of variance revealed that the differences in the means were not statistically significant (P=.714). Even when the outliers were exm m cluded the median CD rate, which is less affected by outliers, did not change, as expected, being 18.8%, 20.9% and 17.9%, respectively. The mean CD rate also changed very little, being 18.1%, 20.7% and 18.4%, rem m spectively (P=.435).
DISCUSSION
The results of this analysis of available data shows that over the period 1997 to 2006 the CD rate went from 10.6% to 19.1%, a dramatic 80.2% increase. Although data on private hospitals were not available, it is ream m sonable to assume that the rate of CD in the private sector would have mirrored the rate in the public secm m tor. Some units had higher CD rates than others (King Faisal Specialist Hospital, Riyadh and Ha'il). The availm m able data do not provide an explanation for these higher rates, which may have been due to better reporting or a different case mix. Globally, CD rates have witnessed an alarming increase over the last few years. A recent analysis of global, regional and national estimates of births by CD revealed the following means and ranges: for the World as a whole 15% (0.4m40.5%), Africa 3.5% (0.4m15.4%), Western Asia 11.7% (1.5m23.3%), Europe 19.0% (6.2m36.0%), Latin America and the Caribbean 29.2% (1.7m39.1%), North America 24.3% (22.5m 24.4%) and Oceania 14.9% (4.7m21.9%). 21 In Jordan, a report from seven military hospitals across the counm m try revealed a rate increase from 8% for 1990m1992 to 10.9% for the 1999m2001 time periods. 22 Another rem m port from Jordan using data from three demographic and health surveys showed that CD increased consism m tently, from 8.5% in 1990, to 12.9% in 1997, to 17.8% in 2002. 23 In Egypt data from the 1992, 1995 and 2000 demographic and health surveys revealed a 130% inm m crease in rate from 4.6% in 1992 to 10.3% in 2000. 24 A CD rate as high as 26.4% was reported from nine hospitals in Beirut, Lebanon. 25 Regionally, like most developing countries, most reported CD rates reflect institutional rather than national rates. These variable sources of CD rate data coupled with a lack of national vital registration systems in most of the developing countries make meaningful inmbetween countries comm m parison unattainable.
Determinants of birth by CD include maternal age, parity, previous CD, breech presentation, multiple gesm m tations, prolonged pregnancy and whether labor was spontaneous or induced. 3 The volume of deliveries in a reporting unit or region has also been reported to influm m ence the CD rate. 4 Unfortunately, the available national data in Saudi Arabia do not report many of theses dem m terminants. The available data allowed some insight into the influence of rates of vaginal breech deliveries, operative vaginal deliveries and volume of deliveries per reporting unit. The decrease in the vaginal breech delivm m eries across all reporting units was expected, especially after the publication of the Term Breech Trial (TBT). 26 The TBT was a randomized controlled multicenter trial comparing planned CD with planned vaginal dem m livery of 2083 singleton fetuses in frank or complete breech presentation at 37 or more weeks of gestation. The findings suggested that planned CD reduces adm m verse perinatal outcomes. Of interest is the finding that the Aseer region showed the highest decrease in vagim m nal breech deliveries (94%). A study from Abha (in the Aseer region) maternity hospital comparing the outm m come of breech delivery at term in women before and after the TBT recommendation reported a significant increase in the rate of CDs in the years following the TBT recommendation. 27 The finding of a significant negative correlation between operative vaginal deliverm m ies rates and CDs rates is in keeping with other studm m ies. 28, 29 In contrast to Clark et al 4 the difference in the volume of deliveries in the studied reporting units did not influence the CD rate in the current study.
The rise in the CD rate is alarming. Given the asm m sociated morbidity and mortality, it is imperative that a national strategy be considered to reduce at least some of the unnecessary CDs. The limitations and inadequam m cies of the current national data set preclude the dem m velopment of any national strategy. It is recommended that the current national data capturing mechanisms be upgraded in terms of coverage of determinants of CD and sectors. Important parameters are missing from the current capturing tools such as indications for CD caesarean delivery. This will entail paying attention to operational definitions of the determinants, validity and reliability of the captured data, analysis and prem m sentation for policy modification and trending analysis. Any attempt at tackling the increasing CD rate has to be data driven. Evidencembased strategies to reduce CD rates have been reported. 30, 31 Given the many possible reasons for deciding on CD, interventions to reduce CD rates are by necessity multifaceted. Evidencembased strategies that have shown an impact on CD rate inm m clude behavioural modification of providers, active management of labor, offering a trial of scar to women with previous CD cesarean delivery, external cephalic version for breech presentation at term, and routine inm m duction for uncomplicated pregnancies at 41 weeks.
Possible reasons of the increase in the CD rate inm m clude improvements in the health care system in Saudi Arabia, a rising primary CD rate, provider perception of the safety of the procedure and defensive practices. However, all of these reasons are speculative.
